[Abstract] Phosphoinositides are rare membrane lipids involved in the control of the major cellular functions and signaling pathways. They are able to recruit specific effector proteins to the cytosolic face of plasma membrane and organelles to coordinate a vast variety of signaling and trafficking processes, as well to maintain specific identity of the different subcellular compartments (Di Paolo and De Camilli, 2006; Lemmon, 2003) . Therefore, analysis of these effectors' binding properties and specificity towards 
6. Resuspend in 37 °C pre-warmed PBS and leave to rehydrate for 1 h at RT.
7. Perform 5 freeze/thaw cycles in liquid nitrogen/warm water (40 °C). For optimal results, wait for complete freezing/thawing of the samples for each step. Performing these freeze-thaw cycles will help to break the lipid cake and will ensure a good efficiency of the extruder in the following step, therefore improving the results. We found that 5 cycles was providing the best reliability of the results without being too much time-consuming.
8. Mount the mini-extruder according to manufacturer's instructions using the appropriate membrane size (e.g., 0.1 μm polycarbonate membrane for LUVs formation). 4. Overlay 250 μl of 25% sucrose and 50 μl of PBS buffer on top without disturbing the layers.
5. Centrifuge at 174,206 x g for 1 h at 20 °C (corresponding to 70,000 rpm on a TLA100.2 rotor).
In order not to disturb the layers and to get reliable results, it is important to use slower acceleration/deceleration parameters than usual, e.g., acceleration 2/deceleration 2 on an Optima TM TLX ultracentrifuge.
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Data analysis
Mix 20 µl of the top fraction with sample buffer and resolve by SDS-PAGE. Analyze the amount of recombinant proteins bound to the LUVs by either Coomassie stain or Western blot against the GST moiety or using a specific antibody. Band intensity can be quantified by densitometry using an image analysis software (e.g., ImageJ, NIH) in order to compare binding specificity towards the different PIP. Typically, the GST tag alone does not bind to LUVs, but this has to be checked as a negative control. As shown in Figure 2 , we previously used this technique in order to analyze the PIP binding specificity of different structural domains of the endosomal protein TOM1 (Boal et al., 2015) . We demonstrated that the VHS domain shows a greater avidity for PI5P, in contrast to the GAT domain ( Figure 2B ). Results are presented as mean ± SEM; t-test *P < 0.05; ns, non-significant.
Notes
1. Once prepared, LUVs stock solution can be kept in a nitrogen-filled sealed glass tube at 4 °C for a couple of days but one might expect some oxidation and should take care when analyzing the results.
2. According to the affinity of the protein towards the LUVs, the final concentration for the recombinant protein can be modified. Similarly, composition of the binding buffer can be adapted, e.g., buffer specificity, calcium-dependence, blocking agent (fatty-acid free BSA).
3. Centrifugation step should be performed with gentle acceleration/deceleration in order not to disturb the sucrose layers.
4. The use of fluoPE allows a quick and easy visualization of the flotation. When collecting the fractions, one must take care not to disturb the top layer, as that will induce cross-contamination and reduce reproducibility of the results.
5. The purity of the recombinant protein is crucial. Indeed, bacterial contaminants could greatly alter the results. Purity must at least be checked by SDS-PAGE followed by Coomassie stain.
Protein aggregates must be eliminated by centrifugation at full speed. In case of affinitypurification using the GST-tag, the elution buffer must be exchanged for the binding buffer (e.g., PBS) by dialysis.
